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MONITORING AND MODELING OF NICKEL IN THE
HACKENSACK AND PASSAIC RIVERS AND NEWARK

BAY AND MONITORING AND DATA ANALYSIS FOR
COPPER IN THE ARTHUR KILL AND KILL VAN KULL

BACKGROUND

In 1990, the area encompassing the New York/New Jersey Harbor (NY/NJ Harber) was
declared impaired by the U.S. Environmental Protection Agency (USEPA) under the provisions of ths
Clean Water Act, due to water-quality criteria metal exceedances which were projected from an EPA-
developed water quality model. The water quality model, developed from surveys of the New York
and New Jersey tributaries, projected that four metals {(mercury, lead, nickel, and copper) would
exceed water quality criteria in the three primary New Jersey tributaries to the Harbor. However, the
New Jersey component of the survey was conducted using techniques which did not produce a
sufficient amount of high quality data for the metals in quc;stion, resulting in a model that was not well
calibrated for the New Jersey Triburaries. Consequently, a data collection and analysis effort was
performed in 1995 to determine which metals were ini fact present in the New Jersey portion of the
Harbor at concentrations in excess of water quality standards (WQS). The Arthur Kill was not
included in that component of the investigation, but toial recoverable nickel and lead, and dissolved
copper were projected by the model to exceed WQS in the Arthur Kill.

The New lersey Harbor Dischargers Group (NJHDG) funded a data collection and analysis
effort to determine which metals and tributaries would require additional monitoring and modeling, and
to better understand the ambient concentrations of the metals of concern. All sample collections and
analyses for this investigation were performed using "clean techniques.” The results showed that
mercury and nickel were the only metals found to be present at concentrations which resulted in
projected water quality criteria exceedences. Mercury was determined to be a ubiquitous problem,
and EPA determined that further mercury investigations were not appropriate at that time. Nickel was
found to be present at concentrations exceeding the WQS in the Hackensack River and to be present at
concentrations approaching the ambient water quality criteria in the Passaic River.

A further investigation of the ambient concentrations of nickel in the Hackensack and Passaic

River systems and Newark Bay, and the development of a water quality model for nickel in those
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systems was identified as a need based upon the initial NJHDG investigation, which is the subject of
this report.

Also presented in this report are the results of an investigation of the Arthur Kili, which was
completed to determine whether dissolved copper is present or is projected to be present at
concentrations in excess of WQS. Although total recoverable nicke! and total recoverable lead
concentrations in the Arthur Kill were also projected to exceed WQS, calculations of the dissolved
concentrations of those metals in the Arthur Kill have demonstrated that they do not exceed dissclved
water quality standards. ‘

This report is composed of two sections, Section One consists of the data obtained in the
monitoring of nickel and associated parameters in the Passaic River/Hackensack River/Newark Bay,
plus 2 descripuon of the nickel mode! development and calibration; Section Two consists of a
pressniation of the copper-related data for the Arthur Kill/Kill Yan Kull and a re-evaluaticn of the nzed

for TMDLs for copper in that area of the Harbor.

2
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SECTION ONE: MONITORING AND MODELING OF NICKEL IN THE
HACKENSACK AND PASSAIC RIVERS AND NEWARK BAY

OBJECTIVES AND SCOPE OF WORK
Water Quality Monitoring in the Hackensack and Passaic River Systems and Newark Bay

The nickel monitoring study was designed to provide data which were used to deveiop and
calibrate a water quality mode! for nickel in the Hackensack and Passaic River systems. Temporal
distributions (over a ten month period) of water column dissolved and total recoverable nickel
concentrations and associated parameters were obtained under wet and dry meteorological conditions at
three stations in the Hackensack River, three stations in the Passaic River, one station in Newark Bay,
and one station at the southern mouth of Newark Bay, for a total of eight ambient water sampling
stations (Figure 1-1; stations K1 and K2 on Figure 1-1 were associated with the copper ambient
sampling program). Sampies were also collected from the Oradell dam on the Passaic River and the
Dundes dam on the Hackensack River.

In addition, sevem Combined Sewer Overflows (CS50s) and nine Stormwater Quifalls (SW0Os)
discharging to the Hackensack and Passaic Rivers were monitored (see Figure 1-1), as well as the
effluent from three municipa! wastewaser treatment plants (the Bergen County Utilities Authority, the
North Bergen municipal wastewater treatment plant, and the Secaucus municipal wastewater treatment
plant) discharging to the Hackensack River. There are no municipal wastewater treatment plants
discharging to the Passaic River below the Dundee dam, therefore, there were no POTWs discharging
to the Passaic River to be monitored. Samples were also collected once from the tributaries to the
Passaic River (the Saddle River) and the Hackensack River (Overpeck Creek, Berry's Creek, and
Kingsland Creek) to screen for nickel sources.

These general objectives were the basis for the following specific project goals:

o To obtain dissolved and total recoverable nickel; total organic, dissolved organic and
particulate carbon (TQC/DOC/PC); and total suspended solids (TSS) data for the eight
ambient water sampling stations. One dry weather survey was conducted each month for

six months (May to October 1997).
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The same parameters described above were measured under wet conditions three times
over the course of the study at the eight ambient water sampling stations. The three
surveys were initiated within 48 hours of the termination of a precipitation event in which
Y% inch or more of rain was recorded at Newark International Airport. Each survey
involved three days of sampling: two samples were collected per day at each station,
separated by a minimum of six hours, regardless of whether or not the precipitation

continued.

The water column at the eight ambient water sampling stations was characterized during
the nine (6 dry-weather and 3 wet-weather) sampling events using profiling sensors to

coliect salinity, dissolved oxygen, temperature, and pH data.

Water column variations throughout a tidal cycle were also characterized. In July 1997,
three samples were collected during a tidal cycle (near maximum flood ard ebb, minimum

high and low slack water) at ambient water sampling stations 301, 303, and 306 (see

Figure 1-1).

Dissolved and total recoverable nickel, TOC/DOC/PC, and TSS data were collected for
samples collected from the discharge of the Oradell and Dundee dams in the Hackensack
and Passaic Rivers, respectively. Samples were collected bi-weekly from each dam over
the six month study pericd, concurren: with the ambient wet and dry weather water

sampling events when that was possitle.

Dissclved and total recoverable nickel, TOC/DOC/PC, and TSS data were collected for
CSQ and SWO discharges to the rivers during storm events over the course of the
monitoring study. Sampling of the CSQOs commenced when a storm reached an intensity
sufficient to cause the regulator to divert flow from the treatment plant to the river.
Sampling of the SWOs commenced when at least % inch of precipitation had fallen. The
initial samples for each event were composited with samples collected every 15 minutes

for one to two hours, if possible.
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° Dissolved and total recoverable nickel, DOC/POC/PC, and TSS data were collected for
the three municipal wastewater treatment piant (POTW) effluents being discharged to the
Hackensack River. One effluent sample was collected per month from each POTW, and
bi-weekly samples were collected from the Bergen County Utility Authority POTW in
May and June 1997.

° Total recoverable nickel data were obtained for samples collected from tributaries to the
Passaic River (Saddle River) and the Hackensack River (Overpeck, Berry's, and
Kingsland creeks). The samples were collected at the same time as the initial ambient

water samples were collected,

] Bottom sediment characteristics were determined from sediment samples collected from
seven of the eight ambient water sampling locations. A single sample was collected from
each site, and the surface (0-5 cm) sediment layer was analyzed for whole sediment:
nickel, acid volatile sulfide and simultanecusly extracted metals (AVS/SEM), sediment
grain size, and TOC. The porewater was analyzed for nickel, salinity, pH, DOC, and
sulfide.

All of the relevant sample collection and preservation procedures, as well as the analytical procedures
and requirements were outlined in the Quality Assurance Project Plan for this study (dated April 10,
1997), which was approved by EPA Region II.

The data collectzd to meet the objectives outlined above are presented in Tables 1-1 through

1-7 of this report. This information was utilized to develop a water quality model for nicke! for the
Hackensack River/Passaic River/Newark Bay system (see below). This water quality model and the
associated load response matricies (which have been provided to EPA Region II and the New Jersey
Department of Environmental Protection in the form of a computer disk), provides EPA with the

necessary mechanism to develop TMDLs for nickel (if needed).

Model Develapment and_Calihration
The fate of nickel in the Hackensack/Passaic Rivers has been quantified through the use of a

calibraied mathematical water quality model. The basis for the water quality model implemented in
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TOTAL AND DISSOLVED (in parcutheses) NICKEL CONCENTRATIONS FROM THE MUNICIPAL
WASTEWATER TREATMENT PLANT MONITORING FROM MAY, 1997 TIIROUGH OCTOBER, 1997. ALL

TABLE 1-1.

CONCENTRATIONS ARE REPORTED IN yg/L..

Month Sampled

May 97 Jun 97* Jul 97" Aug 97 Sep 97° Oct 97
Total & (dissolved) Nickel
N. Bergen L(L) 3%(L) (L) 26(L) 2(L) 202)
Secaucus L(L) L%2) (L) L(L) 32 AL
Bergen Co.* 17(21)-20(22) 16(16)-12%10) 16(18) 12(10) 29(25) 19(18)
Re-Analysis ¢ 16.7(16.1)- 16.3(20.9) 15.2(17.3)
22.2(18.5)

* L= reporting limit of 2 up/L.
* Indicates samples analyzed for the purpose of QA/QC.

¢ Values separated by a dash indicate the concenirations of bi-weekly samples for the same month.

9 Re-Analysis of same sample by Battelle Ocean Sciences.
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TATYE 1-32. TOTAL AND DISSOLVED (in parentheses) NICKEY CONCENTRATIONS FROM THE AMBIENT DRY WEATHYFR
MONITORING UPSTREAM MONITORING AND IBUTARY MONITORING FROM MAY, 1997 THROUGH

OCTOBER, 1997,

Total & (dissolved) Nickel (ug/L)™®

River/Bay & Site May 97' Jun 97! Jul 97' Aug 97 Sep 97 Oct 97*
Passaic River ‘
Dundee Dam® L(L; - L(L) LwLy- 37 L)y - LAy L) (L) - 3L) L(L) - L(L)
Upst. Dundee Dam L(L) - —
Saddie River L) - - o
Station 307 () 4L 3() L(L) 2L) (L)
Siation 306 L) L) 43) i6{L) Ly 3(L)
Re-Analysis* 15.2
Station 30% (L) L(3) p{{P)] L) 7(5) L(L)
Re-Analysis * 2.97(2.66)

Hackensack River

Cradell Dam’ L(L) - L(L) L(L) - L(1) (L) (L) L(L) - (L) L(L) - L(L)

Upst.Oradell Dam - - L(L) e —

Overpeck Creek T

Berry*s Creek 3(4) -
Re-Analysis* G.9%L) :

Kingland Creek 1.03) - -e - - -
Re-Analysis’ 1.133.8)

Station 304 5(4) 11°(57%) 6(1) 106 11(8) 8(6)

Station 303 6(5) UG) 57 (3) 8(G) 76)
Re-Analysis’ 5.1

Station 102 [ (L) 504 ) 1.(1.) (1) 2(2)
Re-Analysis* 1.(2.47)

Newark Bay
Starion 301 Le¢L) 3L 4(1) i{L) 41} (L)

Sration 104 L) L) L) 10) L{L} 1)

* L= reporting linut of 2 pe/l.;

* Surface water quality standard for dissolved nickel = 8.2 pp/L.

¢ Values separated by a dash indicate the concentrations of hi-weekly samples for the same month.

4 Re-Analysis of same sample by Bauelle Ocean Sciences

* Indicates samples analyzed for the purpase of QA/QC. 8
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T TUE 1-3, TOTAL AND DISSOLVED (inn parentheses) NIV EL CONCENTRATIONS FROM THE AMBIENT WET
WEATHER MONITORING FROM NOVEMB. | 1997 THTROUGH FEBRUARY, 1998 **,

Event #1 - November 97 Event #2 - December 97 Event #3 - February 98'
River/Bay & Site 24th 25¢h 26t 12th 13th 14th Tth 8th 9th
Passaic River
Dundee Dam L(LY L(L)
Station 307 L(L) L(L) 2(L) 21) Ly L{L) L(Ly® Ly L(Ly
L(L) L(L) L(L) L(L)
Station 306 (L) (L)’ 4(L) (L) 4(L)* 4(L) 13(L)° L(L)* (L)
3 (L) L(L) L(L) L(L)
Station 305 L(L) L) L)y Ly L(L)* Ly 12(L)* L(L) L(L)
L(L) (L) L(L) L(L) 10(L) L(L)
Hackensack River
Oradell Dam L(LY L{L)
Station 304 8(6) 4(2) 10(6)° 1210y 1110y 119 33)° 33y 5(5)"
3(3) 7(3) 8(5) 1(4) 5(L) 5(2) L(L)
Station 303 9(8) 6(6) 10(9)* 8(7)" 7(6)* 7(6)° BN 5(5)° 5(4)°
14(12) 10(9) 13(9) 10(8) (S) 7(6) 5(5)
Station 302 4(4) 4(4) 4(4)* (L) L(Ly L(Ly* 4(3)¢ Ly L(Ly
5{4) 6(3) 5(5) 6(4) L) 5(3) I(L)
Newark Bay
Station 301 L(L) L(L)* Ly Loy Ly L(Ly L(Ly L(Ly? LeLy
L{L) L(L) L(L) L(L) L{L) L(L) L(L) (L)
Station 104 L{Ly! L(Ly L(L) Loy? 1(Lye L{L)° L{L) 1(L)? LLy?
L(L) (L) (L) () (L) L(L) L(L) (L)

* .= reporting limit of 2-3 ug/L.
® Surface water quality standard for dissolved nickel = 8.2 pg/i..
< Sample taken on 12/15/97.
¢ Values directly above and below one another are the concentrations of consecutive morning and alternoon samples, respectively, from the
same
day.
< Sample taken on 2/10/98.
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TAT " E 1-4, TOTAL AND DISSOLVED (in parcatheses) NICWEL CONCENTRATIONS FROM THE CSO SAMPLING
FROM JULY, 1997 THROUGIH FEBRUARY, 1997,

Date Sampled
Site ' 24 Jul 97 14 Nov 97 - 22Nov 97 2 Feb 98 23 Feb 98

Total (Dissolved) Nickel (jep/1.)*

Livingston St. 8(3)

Worthington Ave. 16(L)

Tvy St. Chamber 6(4)

Kearney St. Bridge L(L) 1(L)

Christie St. L)

Elm St. L(L) 8(7) 13(9)

Court St. L(L) (L) (L) L(L)
West Side Rd. 6(5) 3(L) 4(3)

Anderson St. L(L)

* .= reporting limit of 2-3 ug/L..

10
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TATLE 1-5, TOTAL AND DISSOLVED (in parantheses) NICKEL CONCENTRATIONS FROM THE SWO SAMPLING
FROM JULY, 1997 THROUGH FEBRUARY, 1998.

Date Sampled
Site 24 Jul 97 14 Nov 97 .« 22 Nov 97 2 Feb 98 23 Feh 98

Total (Dissolved) Nicke! (ng/1.)?

CCl 12(5) L(L) 5(3)

NAPP-Greco 3(L) 13(L) 17(L) 4(L)
Smith Marina 16(9) 29(L)

E. Jersey St. L(L) L(L) 6(L) 4(L)
Blanchard St. : L(L) 4L)

Elm St. L(L) XN6) L(L) L(L) L(L)
Henley Rd. L(L) L{L) L(L) (L)
Anderson St. 8(8) L(L) L(L)
West Side Rd. (4 4 15(13)

¢ L= reporting limit of 2-3 pg/L..
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TABLE 1-6. TOTAL AND DISSOLYED NICKEL CONCENTRATIONS FROM THE DRY
WEATHER TIDAL SAMPLING EVENT PERFORMED IN JULY 1997.

Total and
{dissolved) Nickel
(ug/L)*
Bay/River & Site Morning Mid-Afternoon Late Afternoon
Newark Bay (301)
Bottom L(L) L{L) L(L)
Surface L(3) ' L(L) 4(3)
Hackensack River (303)
Botiom 6(8) (7 10(12)
Re-Analysis ® 2.65(8.64) 3.05(7.03) 3.46(7.69)
Surface 8(8) 7(8) 5(10)
Re-Analysis ® 4.84(9.04) 3.34(7.23) 4.24(5.26)
Passaic River (306)
Bottom S(L) 3(L) 5{4)
Re-Analysis ® 4.83(2.63)
Surface 3(L) L(@L) 4(4)

*L = Reporting Limit of 2 ng/L.
® Re-Analysis of same sample by Bauelle Ocean Sciences
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TATLE 1-7. NICKEL CONCENTRATIONS AND ASSOCIATED PARAMETERS IN SEDIMENT AND SEDIMENT
POREWATER FROM THE HACKENSACK _ PASSAIC RIVERS SAMPLED FEBRUARY 1998.

Site Porewater Ni Total Ni SEM* Ni SEM" Ni AVS*
(ug/L) (ug/e) (ug/v) (;4moi/g) {umol/p)

302 5.97 6.6 1.59 0.0271 00.8
303 5.66 47.4 6.14 0.1050 83.8
304 10.1 24.5 3.06 0.0522 13.5
305 (Lab Duplicate) 3.79 44.1 6.97 0.1185 4573
306 (Field Duplicate) 19.4 57.1 8.47 0.1445 26.)

307 3.11 25.6 7.74 0.1320 17.3

* SEM Ni denotes the nickel associated with metal sulfides.
* Acid volatile sulfides.
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this study is the Chermical Transport and Analysis Program (CTAP) developed by HydroQual, Inc. in
1982, and revised in 1991. CTAP is the model of choice for the WLA determination because of its
capability to ccrrectly simulate the compiex transport, Kinetic processes, and geophysical morphology
of the New Jersey tributaries.

CTAP uses the principles of mass balance to obtain a steady-state solution to a series of linsar

differential equations. Terms included in the differential equations account for:

advective/dispersive transport

solid phase vertical transport

phase partitioning and kinetic reactions

transport across the water column/sediment interface
transport across the air/water interface

point and nonpoint source loading

The CTAP model framework for this srudy consists of 91 water celumn segments plus an
additional 91 sediment segments. The spatial domain of the model includes the Hackensack River from
the Oradell Dam, the Passzic River from Dundee Dam, Newark Bay, Kiil Van Kull and the Arthur

Kill. A schematic of the model segmentation is shown in Figure A-1 of Appendix A.

Advective-Dispersive Transpart

The physical transport used in CTAP is based upon model calibration of observed salinity
neasuremients collected during the period May 1997 through February 1998. Madel coefficients
(dispersion coefficient) have been adjusted to reproduce the observed data. Fresh-water inputs to the
model were obtained from USGS data at gaging stations located above the heads of tide of the
Hackensack and Passaic Rivers. Volumetric loadings dependent upon precipitation within the model
domain, storm water runoff and combined sewer overflows, were computed using the Rainfall Runcif
Modeling Program (RRMP; Hydroscience, 1978), which has been incorporated intc CTAP.

To compute the velume of runoff reaching the harbor for a given period of time, RRMP requires
a user-specified rainfall. To define rainfal{ for the calibration, the average daily rainfall observed for

the calibration period at the NOAA National Climatic Data Center at the Newark International Airport

14
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was used. Specifically, for the period April 1, 1997 through February 28, 19938, the average
precipitation was Q.12 inches per day.

Flow inputs-to New York/New Jersey Harbor from industrial and municipal point sources were
based upon data furnished by EPA Region II and the New Jersey Harbor Discharges Group. Ina
manner consistent with the determination of rainfall volume, an average of the daily flow records for
the calibration period was used for each municipal and industrial (where possible) discharge.

Longirudinal dispersion coefficients were adjusted to reproduce salinity data collected during the
calibration period. The salinity calibrations are reasonable, and serve as verification of the CTAP
advective and dispersive transport fields. Model and data comparisons for salinity may be found in
Figures A-2 and A-3 of Appendix A. Figures A-2 and A-3 show calculated and observed salinity

along three spatial transects; the Hackensack River and Newark Bay, the Passaic River, and the Kills.

Solid Phase Yertical Transport

In addition to lcnginidinal advective and dispersive transport, CTAP allows for the specificarion
of solid phase vertical transport. Solid phase ver:ical transport includes: water column settling, serting
from the water column to the bed, resuspension frem the bed to the water column, and burial of bed
solids. Solid phase vertical transport rates were determined through calioration to suspended solids
data collected during the calibration period. The settiing velocity (or rate at which particulate matcer
drops through the water column), and the net resuspension rate were set 0 reproduce the observed
suspended solids data. For the calibration period, on an average mass basis, the amount of solid phase
material leaving the water column and entering the bed is equal to the amount of solid phase material
that is resuspended from the bed to the water column. Spatial profiles of calculated and observed
suspended solids concentrations are shown on Figures A-4 and A-5 of Appendix A,

It is important to recognize that at some locations in the Hackensack and Passaic Rivers, there is
a large variability with the TSS data. This variability may be attributed, to a large degree, to sporadic
re-suspension events. These events, however, are not regarded as significant for calculating nickel
concentrations in the water column, particularly dissolved nicke!l concentrations. In a previous study
(HydroQual, Inc., 1995), it was demonstrated that re-suspension events may temporarily increase total
recoverable metal concentrations, but have little effect on dissolved metal, which is the form of concern

in this situation. Overall, the calculated TSS concentrations are in good agreement with observed data.
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Kinetic Processes

One of the major characteristics which differentiates metals from classical water quality variables
is their affinity to adsorb to, and desorb from, particulate material. Therefore, dissolved and solid
phase constituents are subject to phase change, or reversible adsorptive/desorptive processes. Within
the CTAP model framework, the rates of adsorption and desorption relative to one another are defined
by a partition coefficient. The partition coefficient is the metal-specific ratio of the solid phase metal to
the dissoived phase metal. The water column partition coefficient is expressed such that the dissolved
metal concentration is specified on a bulk volume basis (microgram per liter of water column), and the
. particulate metal concentration is specified on a solids mass basis, (microgram per kg of suspended
solids). In this manner, for a given partition cozfficient and quantity of total recoverable metal, the
amount of metal in the dissoived and in the parriculate forms is dependent upon the suspended solids
concentration.

It can be shown from standard partitioning theory that the fraction of dissolved metal {f,) is
related tc the solids concentration (m) and the partition coefficient () through the following equation:

f=-———1—— (1-1)
1l +Tm :

Rearranging equation 4-1 in logs:
log (llfd - 1)y =loeg m + log m {1-2)

or

log (1/f, - 1) ~logm =1log = _ . (1-3)

Therefore, for measurements of metal where the dissolved concentration, total recoverable
concentration, and solids concentration are known, the partition coefficient, 1, can be calculated
through equation 1-3. Using average fraction dissolved values and solids concentrations for nickel, the
average partition coefficient is calculated. In a previous Harbor WLA effort, a partition coefficient of
41,000 was calculated. New data collected in this study confirm the nickel partition coefficient of
41,000 for Newark Bay and the Passaic River. However, the data obtained in this study for the
Hackensack River show different partitioning characteristics; the new data show that the nickel

partition coefficient varies along the Hackensack River from 11,600 to 22,500.
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Similar to the water column partition coefficient, CTAP requires a user-specified sediment
partition coefficient. For this study area, sediment partition coefficients were determined based on the
findings of the sediment survey performed as part of this effort. To simulate the binding capacity of
the reactive pool of acid volatile sulfides found to be present in the sediments in the study area,
sediment partition coefficients were set to very high values for all metals. In effect, all bed metals were

fixed into the particulate form.

Nickel Calibration

‘ The advective-dispersive transport, the solid phase vertical transport and the partitioning
characteristics (kinetics) have been incorporated into the CTAP framework to compute total
recoverable and dissolved nickel concentrations. Loads were computed from flow data and measured
nickel concentrations from POTWs, CSOs SWOs, and tributary head-waters. Model results have been
compared to ambient nickel data collected between May 1397 and February 1998 on Figures A-6 and
A-7 of Appendix A for total recoverable nickel, and Figure A-8 and A-% of Appendix A for dissolved
nicke!. The model comparisons verify the model's ability to simulate nickel concentrations in the

Hackensack and Passaic Rivers.

Determination_of Target Concentrations

' An issue of concern in the development of this model is that the dissolved water quality criterion
for nickel (8.2 ng/L) is based on one in three-year exceedances while the results of the steady-state
model calculaies long-term average concentrations. Therefore, a methodology has been formulated to
convert one in three-year exceedance criteria to target long-term average concentrations. The criterion
for nickei is based on chronic toxicity of dissolved metal. The chronic criteria are expressed as a one
in three-year exceedance of four-day averages. Therefore, chronic criteria correspond to a compliance
frequency of 99.63 percent of the time.

Probability distributions of ambient nickel data have been developed for the Hackensack and
Passaic Rivers based upon the data collected during 1997 and 1998. The probability distributions are
shown on Figure A-10 of Appendix A. In order to determine long-term average target concentrations,
these distributions have been shifted downward, keeping the variability (slopes) constant until |

compliance is met at the appropriate percentile (99.63 percent for chronic toxicity). The mean of the
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new distribution, therefore, has become the target long-term concentration. Since these distriburions

are log-normal, the arithmetic mean of the distribution has been calculated as follows:

U = explu, + 112 0;)

where:
u = grithmetic mean
k. = Inmean of the distribution
0,> = Invariance of the distribution

The target long-term average concentrations in the Hackensack and Passaic Rivers are, therefore, the
arithmetic mean (1) calculated based upon the methodology given above.

In a previous TMDL/WLA development for the New York - New Jersey Harbor (HydroQual,
Inc, 1995), the standard deviation of the observed data was assumed to be constant for projection
scenarios. This assumption is conservative and is reasonable when considering the many different
source categories which affect the open Harbor waters. In the Hackensack River, however, municipal
point sources (pariicularly The Bergen County Utilities Authority) are a major influence on receiving
water nickel concentrations. In the development cf a TMDL/WLA, these point sources may require
reductions to meet water quality criteria. In reducing point source concentrations, it is also reasonable
to assume that a source of variability will also be reduced; therefore, the standard deviation of the
distribution should also be reduced.

The observed In standard deviation for the 1997-98 Hackensack River sampling data is 0.5, with
an arishmetic mean of 5.44 ug/L. Hypothetically, if all municipa! point sources were to be removed
from the Hackensack River, it may be assumed that the resulting variabiiity would resemble the
variability observed in the Passaic River, which is not influenced by municipal point sources. The In
standard deviation of the data obtained in this study for the Passaic River is 0.39, with an arithmetic
mean of 2.05 ug/L. Therefore, it is assumed that as municipal point source concentrations are reduced,
the standard deviation will be reduced from 0.5 to approximately 0.39.

In order to implement this concept, a linear interpoiation of the standard deviation has been

developed as a function of the mean nickel concentrations calculated by the mode!. The linear

interpolation is as follows:
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Std. Dev. = 0334 + 0.32

where: ¢ = mean nickel calculation

Using the computed standard deviation based on the projected mean concentration, a new long-term
average farget concentration has been computed, as discussed above. Therefore, for each management
scenario evaluation, using the load response matrix discussed in the next section, the long-term average
target concentrations will be automatically re-calculated for the Hackensack River. The target

concentrations will remain constant for other locations in the study area.

TAMDI VLA Development

The calibrated model discussed in the previous section can be used to determine TMDL/WLS for
the Hackensack/Passaic Rivers. WLAs are allocated to point sources while LAs (Load Allocations) are
allocated to nonpoint sources (such as atmospheric deposition). TMDLs can be expressed on 2
system-wide, region-specific, or segment-specific basis. However, many WLAs and/or LAs are
possible for the same TMDL. To facilitate the task of developing WLAs, a spreadsheet summarizing
model results has been developed for use by NJDEP and EPA Region 1, and has been provided in the
form of a computer disk associated with this report.

The calibrated nickel model nas uulity for forecasting ambient conditions under different loading
scenarios. For this effort, an October low flow transport field was chosen for projection purposes. This
is the same transport field that was used in the original 1995 TMDL/WLA effort. Loadings in this
transport field were slightly altered so that all municipalities would be discharging at design flows, and
all industries at permit flows. Since the behavior of nickel in the receiving waters is linear, the model
may be used to perform unit responses for each loading source or category. That is, each load may be
simulated separately to give individual responses. Since the mode! is also linear, the sum of the
individual responses will equal the total response.

Therefore, individual unit responses were performed, and the results were placed in an Excel
spreadsheet. The spreadsheet allows for user-specified concentrations for loads by source, and for
projection of ambient conditions under user-specified conditions, eliminating the necessity of running
the model for each projection case. In summary, the spreadsheet allows NJDEP and EPA to perform

management scenarios and develop TMDLs and WLAs.
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SECTION II: A RE-EVALUATION OF THE NEED FOR TMDLs FOR COPPER IN
THE ARTHUR KILL AND KILL VAN KULL
OBJECTIVES AND SCOPE OF WORK

Water Quality Monitoring in the Arthur Kill

The investigation of dissolved copper in the Arthur Kill was designed to enhance the existing
data base for water column chemistry in the Hackensack/Passaic Rivers and Arthur Kili/Kill Van Kull,
and to better understand the concentrations of copper in the point source discharges to the Kills.
Temporal distributions (over a 'en month period) of water column dissolved ccpper concentrations and
associated parameters were measured three times under wet and six iimes under dry meteorological
conditions at two sampling stations in the Arthur Kill, and two stations in the Kill Van Kull (for a toal
of four ambient water sampling stations Figure 2-1). The municipal effluents being discharged to the
Arthur Kill (Joint Meeting, Linden Roselle and Rahway Valley) were sampled monthly, and the
samples were analyzed for total recoverable copper. In addition, two CSOs and one SWC discharging
to the Arthur Kill were monitored concurrent with the Passaic and Hackensack River/Newark Bay
sampling events (Figure 2-1).

The general objectives of this component of the program were:

L To obtain total and dissoived copper; total organic, dissolved organic and particulate
carbon {TOC/DOC/PC); and total suspended sclids (TSS) data for the four ambient water
sampling stations. One dry weather survey was conducted each month for six months

(May 10 Octeber 1997).

° The same parameters described above were measured under wet conditions over the
course of the study at the four ambient water sampling stations. The survey was initiated
within 48 hours of a precipitation event in which % inch or more of rain was recorded at
Newark International Airport. The survey involved three days of sampiing: two samples
were collected per day at each station, separated by a minimum of four hours, regardless

of whether the precipitation continued.
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L To characterize the water column at the four ambient water sampling stations during the
nine (6 dry-weather and 3 wet-weather) sampling events using profiling sensors of

salinity, dissoived oxygen, temperature, and pH.

© To obtain dissolved and total recoverabie cepper, TOC/DOC/PC, and TSS data for CSC
and SWO discharges to the Arthur Kill during storm events over the course of the
monitoring study. Sampling of the CSOs commenced when the storm reached an intensity
sufficient to cause the regulator to divert flow from the treatment plant 10 the river.
Sampling of the SWO was initiated when at least % inch of precipitation had fallen, and

the initial sample was composited with samples coliected every 15 minutes for two hours.

] To obtain total recoverable copper, TOC/DOC/PC, and TSS data for thres POTW
effluents being discharged to the Arthur ¥ill (Linden Roselie, Rahway Valley and Joint
Meeting). One effluent sample was collected per month, within one day of the ambient

water sampling event, for each of the treatment plants.

The data collected to satisfy the objectives discussed above are presented in Tables 2-1 through

2-§, which were used to evaluate the need for a TMDL for copper in the Arthur Kill/Kill Van Kuli.

Historical Overyiew

The original (1991) ambient data evaluation projections and the modeling evaluation projections
that were performed to determine if there are potential copper criterion exceedances in the Arthur Kill
and Kill Van Kull (The Kills) were not in agreement; statistica: data evaluations of the ambient data did
not show potential exceedances, while model projections indicated potential exceedances.
Measurements of copper in the Kills did not indicate a criterion exceedance, since there was no single
observation that was in excess of the copper criterion. Furthermore, a statistical projection based upon
the copper observations in the Kills (to the 99.63 percentile) indicated that an exceedance was
exceedingly unlikely. On the other hand, the metals model developed under the initial phase of the

Harbor Estuary Program (HEP) indicated that there was a potential to exceed the copper water quality

criterion (5.6 «g/L) in the Kills.

r
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TABLE 2-1. TCOTAL AND DISSOLVED (in parentheses) COPPER CONCENTRATIONS IN SAMPLES TAKEN FROM THE
ARTHUR KILL/KILL VAN KULL REGION FOR THHE AMBIENT DRY WEATHER MONITORING FROM

MAY, 1997 THROUGH OCTOBER, 1997,

Total & (dissolved) Copper (up/L)"®

Site May 97 Jun 97! Jul 97! Aug 7T Sep 97 Oct 97"
Station A3 L(L) 3.6(1.6) L(7%) 12(L) 3(L) L(L)
Re-Analysis ¢ 4.4(2.4)

Station 106 L(L) 7.0(2.8) L(5% (L) 10(L) - 8(5)

Re-Analysis ¢ 8.6(3.4) 8.7(8.0)

Station K1 L(L) 3.8(---) L(L) L(L} L(L) L(L)

Re-Analysis ¢ 6.4(2.1)

Station K2 (L) --(1.3) 4(T) L(L) (L) L(L)
6.4(1.6) 3.5(2.4)

Re-Analysis ¢

* L= reporting limit of 2 zg/L.
®Surface water quality standard for dissolved copper = 5.6 ug/l..
¢ :stimated values that do not meet QA/QC acceptance criteria.

¢ Re-Analysis of same sample by Battelle Ocean Sciences
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TABLE 2-2, DISSOLVED COPPER CONCENTRATIONS (/L) IN SAMPLES TAKEN FROM THE ARTHUR KILL/KILL
VAN KULL REGION FOR THE AMBIENT WET WEATHER MONITORING IN NOVEMBER 1997.
Dissolved Copper (ug/1.)*"
Site 24 Nov 97" 25 Nov 97' 26 Nov 97'

Station A3 3.20 2.78) 3.39°
(3.67) (3.38)

Station 106 2.71) 4.75°¢ 2.33
(2.80) (2.38) (4.45)

Station K1 2.43)° 2.81°¢ 5.34°
(2.13) (2.41) (4.04)

Station K2 | 2.82) 2.01°¢ 2.68
(4.08) (2.71) (2.87)

* L= reporting limit of 2 pg/L.
> Surface water gnality standard for dissolved copper = 5.6 ug/L.

¢ Samples above and below one another are the concentrations of consecutive morning and afterncon samples, respectively, from the same day.
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TABLE 2-3.

TOTAL COPPER CONCENTRATIONS FROM THE MUNICIPAL WASTEWATER TREATMENT PLANT

MONITORING FROM MAY, 1997 TITROUGI OCTOBER, 1997. ALL CONCENTRATIONS ARE REPORTED

IN ug/L.
Metal Analyzed Month Sampled *
& WWTP May 97° Jun 97 Jul 97! Aug 97' Sep 97" Oct 97
Total Copper
Rahway Valley 35 27 6 8 10 36
Linden-Roselle 7 2 7 13 13 15
Joint Meeting L 10 6 7 8 7
N. Bergen 14 18° 21 18 i8 19
Secaucus 13" 1 13 14 17 33
Bergen Co. 10-12 9-7 13 16 20 18

3

L= reporting limit of 2 ug/L.

® Indicates samples analyzed for the purpose of QA/QC.

© Values separated by a dash indicate the concentrations of bi-weekly samples for the same month.
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TABLE 24. TOTAL AND DISSOLVED (in parentheses) COPPER CONCENTRATIONS FROM THE CSO SAMPLING
FROM JULY, 1997 THROUGH FEBRUARY, 1997.

Date Sampled
Site 24 Jul 97 14 Nov 97 22 Nav 97 2 Feb 98 23 Feb 98

Total (Dissolved) Copper (eg/1)"

Livingston St. 28(10)

Worthington Ave. 101 (6)

Ivy St. Chamber 16(10)

Kearney St. Bridge 14(4) 10(4)

Christie St. 18(13)

Elm St. 8(L) L) 25(3)

Court St. 20(6) 24(6) 30(12) 88(28)

West Side Rd. 33(L) 4(1) L)

Anderson St. 327
* L= reporting himit of 2-3 up/L..
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TABLE 2-5. TOTAL AND DISSOLVED (in parentheses) COPPER CONCENTRATIONS FROM THE SWO SAMPLING
FROM JULY, 1997 THROUGI FEBRUARY, 1998.

Date Sampled
Site 24 Jul 97 14 Nov 97 22 Nov 97 2 Feb 98 23 Feb 98

Tatal (Dissolved) Capper (ng/L)*

ccl 24(8) 33(16) 40(16)
NAPP-Greco 11(6) 46(12) 55(7) 21(5)
Smith Marina 28(13) 97(11)

E. Jersey St. 13(8) 10(7) 28(5) 73(7)
Blanchard St. 17(13) 17(9)

Elm St. 12(6) 173) 14(9) 24(5) 22(9)
Henley Rd. S(L) %5) 1003) 14(5)
Anderson St. 20(10) : 6(L) 9(5) 12(3)
West Side Rd. 17(5) L 10(L)

* L= reporting limit of 2-3 ug/L.
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It is important to recognize, however, that in the original modeling evaluation there were no
combined sewer overflow (CSO) or storm water outfall {SWQ) data available from New Jersey to use
in the model projections. Consequently, measurements taken in New York CSOs and SWOs were used
as surrogates for New Jersey data. The present program was conducted to address the inconsistency
between the ambient data projections and mode! evaluations. With the additional data collected in this
study, the data evaluation approach was further tested, and the modeling projection was updated using

actual daw from New Jersey CSOs and SWOs.

Monitering of Amhient Copper in the Kills

The ambient copper concentrations measured in the monitoring program are presented in Tables
2-1 and 2-2. Itis important to recognize that the data points in Table 2-1 footnoted with a "¢ are
estimated values. EPA-Edison indicated that the estimated values are questionable because of a
potentiai salt water matrix interference problem. Because of this issue, none of the "¢ footnoted data
poinis were considered in the subsequent data or modeling analyses.

In an effort 1o obtain reliable data for the estimated values, a number of the Kills copper samples
were alse analyzed by Barttelle's Ocean Sciences laboratory in Duxbury, Massachuseuts. Battelle uses
an extraciion procedure to perform low level copper measurements, and that procedure is not impacted
by salt water interference (ir: contrast, EPA-Edison utilizes a direct injection approach). Bartelle’s
analytical results for Kills copper samples are separately identified in Table 2-1. As a substitute for the
EPA-Edison "c” footnoted copper data, the Battelle measurements were incorporated into all data and
modeling analyses.

Much of the data presented in Table 2-1 are represented by an "L", indicating that the measured
concentration was lower than the limit of detection for the copper analytical technique used by EPA-
Edison. A conservative approach was taken in the interpretazion of data represented with an "L". In
the data analyses and modeling, all "L" represented data werz assigned detection limit values (2 ug/L),

which is the highest possible (or worse-case) concentration for the samples.
Ambient Data/Probability Distribution

The ambient copper data collected in this phase of monitoring in the Kilis were combined with

the ambient copper data collected in the initial monitoring phase pcrfo/rmed by EPA 1o form a
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probability distribution (Figure 2-2). The distribution (solid line) defined by the observations (data
points) shown in Figure 1 indicates that there is no probability of exceedance of the copper criterion
(5.6 ug/L disselved) at the 99.63 percentile (the chronic compliance frequency).

There was a single aberrant data point which exceeded the 5.6 copper criterion (7.96 w.g/L as
measured by Battelle Ocean Sciences, Table 2-1, Oct. ‘97); based upon its relationship to all the other
data, that point appears to be an outlier of the observed distribution. To test this assumption, additional
statistical testing of this data point was performed. , The statistical analysis which was performed to
assess whether the 7.96 observation can be considered an outlier is based on Chauvenet's criterion.
According to Chauvenet’s criterion, an observation in a sample of size n is rejected if it has a deviation
from the mean greater thaa that corresponding to a 1/(2n) probability. The deviation corresponding to
a 1/(2n) probability is equal to the z-score associated with the 2n probability times the stancard
deviation of the sample. For the Kills dissolved copper data set (n=39), and the 1/(2n) probability is
0.0128, which is the probability of a deviation of at least 2.49 times the standard deviation. For the
Kills dissolved copper data presented in Figure 2-2, the siandard deviation is 0.2239. Thus, aay
observation which deviates from the mean by more than 0.56 in logarithmic space is rejected based on
Chauvenet's criterion. The observation of 7.96 deviates from the mean of 2.23 by 1.27 in logarithmic
space. Thus, according to Chauvenet’s criterion, the 7.96 ng/l dissolved copper observation is
considered to be an outlier rejative 10 the balance of the observed data.

We believe that this data point is not an accurate reflection of the dissolved copper concentration
in the Arthur Kill because when th= sample was originally analyzed by EPA Edison, a dissolved copper
value of 5 ug/L (below the 5.6 ug/L WQS) was obtained, and that vaiue was considered by EPA
Edison to be an accurate value. However, after this sample was analyzed by EPA Edison in New
Jersey, it was resealed, packed and transported to Battelle Ocean Sciences in Massachusettes, and re-
analyzed by Battelle. We believe that the sample became contamirated in the process of sample
transfer and re-analysis, and therefore, that 7.96 ng/L is not a realistic representation of the ambient
copper concentration in the Arthur Kill.

In spite of the fact that it is clear that the 7.96 ug/L value is an outlier, that value was included
in the probability distribution in Figure 2-2, and that distribution showed that there was no probability

of exceedance of the copper criterion. This outcome further supports the conclusion that the 7.96 ng/L

value is an outlier data point.
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Measurement_of CSO and SWO copper concentrations in New Jersey

The sampling program coordinated by NJHDG with EPA-Edison also included a New Jersey
POTW, CSO and SWO sampling component. The objective of this sampling effort was to provide the
direct measurements of total copper concentrations in New Jersey's CSCs and SWOs that were not
avaiiable for the initial modeling effort, and to obtain more current New Jersey POTW copper data.
The CSO and SWO copper measurements were then used to develop probability distributions to
determine a likely estimate of copper concentraticns in New Jersey CSOs and SWOs for use in revising
the model projections. The probability distributions are shown in Figures 2-3 and 2-4.

The dissolved copper unit response matrix developed during the initial modeling effort was then
revised utilizing the actual New Jersey copper concentrations for CSOs and SWOs. The dissolved
copper unit response matrix has also been revised to include a new long-term average (LTA) goal for
model results in the Kills. Originally, the LTA goal for the Kills (3.24 g/l dissolved) was based on
the slope of the probability distribution underlying the Kills ambient dissolved copper measurements
coliected in EPA's original monitoring effort, and the chronic copper criterion of 5.6 rg/l. The new
LTA goal for the Kills (3.15 ug/l dissoived) is based on the slope of the probability distribution
underlying a hybrid of copper data collected during the present and the previous phases of monitoring,
as.shown in Figure 2-4. The unit response matrix was executed with the New Jersey CSO
concentration specified as 19.1 pg/l, as opposed to the original (New York) value of 152.9 xg/l, and
the New Jersey SWO concentration specified as 17.5 ug/l, as cpposed to the original value of 66.6
ug/l. The result of these changes in the matrix lowered the range of projected dissolved ambient
copper concentrations in the Kills model segments from 2.75 - 4.37 ng/l (which was a contravention of
both the original and new LTA goals), to 2.15 - 2.96 ng/l, which is in compliance with both LTA
goals.

Values assigned to other loads in this sensitivity calculation of the unit response matrix are
summarized in Table 2-6. It should be noted that the dissolved copper unit response matrix is a
simplified predictive tool that was developed based upon the full harbor-wide copper model. In the
copper unit response matrix, copper concentrations are not assigned to individual loads, as in a full
model simulation, but to groups of loads. For this reason, the unit response matrix results may not be

as precise as a fuil model simulation. For example, in the unit response matrix , the three POTWs
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Phase II monitoring program
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Table 2-6

Concentrations Assigned in The Copper Unit Response Matrix for The Revised New Jerscy CSO and SWO Sensitivity Run

LOADING SOURCE TOTAL COPPER
(ug/L)
Hudson River POTWs 23.6
Upper Bay POTWs 23.6
Outer Harbor POTWs 23.6
Kills POTWs 23.6
East River POTWs 23.6
Jamaica Bay POTWs 23.6
Raritan River and Bay POTWs 23.6
Hackensack, Passaic, and Newark Bay POTWs 23.6
NY CSOs 152.9
NY SWOs 66.6
NJ CSOs 16.1
NJ SWOs 17.5
Hudson River Boundary 3.7
Hackensack River Boundary 6.2
Passaic River Boundary 5.0
Raritan River Boundary 2.8
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discharging to the Kills are grouped together, and are assigned a single effluent copper concentratior.
In the unit response matrix application detailed in Table 2-6, a single effluent copper concentration of
23.6 ug/l was used for the Kills POTWSs. In the more detailed full model simulation performed in
October 1991 (upon which the matrix is based), the 3 POTWs discharging to the Kills were not
grouped together, and individual effluent copper concentrations of 17.7, 10.2, and 23.6 were used
{Table 2-7). Figures 2-5 and 2-6 demonstrate the high levei of precision of the full model. The full
model calculations using individual effluent copper concentrations agree well with observed total and
dissolved ambient copper data for both January and October 1991.

In Figures 2-5 and 2-6, model results and dara are presented along 2 spatial transect of the Kills.
The Kills transect runs from the Arthur Kill at its confluence with Raritan Bay (mile 18.2), clockwise ;
around Staten Island, and through the Kill Van Kuli, ending at the confluence of the Kill Van Kull and
the Upper Bay (mile 0). The lower panels of Figures 2-5 and 2-6 are of particular interest, as these
panels show the dissolved copper model and data comparisons. Values assigned to other loads in this
sensitivity calculation of the unit response matrix are summarized in Table 2-6.

The full modei runs described above were conducted for both January 1991 and Ocrober 1991
conditions to confirm the unit response matrix results. All icads used in the full model simulations for
January 1991 and October 1991 are those which were agreed upon by EPA Region II and the States ¢f
New York and New Jersey during the development of the medel. These loads are documented in
r;cports issued previously by H}'droQual, Inc. The only c‘nz;nge to the loads for the projections
presented in this report is that the revised (actual) New Jersey CSO and SWC concentrations have been
used. Figure 2-7 shows the dissolved copper results for both 1991 model simulation periods. Note on
Figure 2-7 that the model computed dissolved copper concentrations less than the LTA goal of 3.15
~g/L consistently over the entire length of the Kills transect for both January and October 1991
conditions. These model results are in agreement with the unit response matrix results, and the
statistical projection of ambient data, further supporting the conclusion that the chronic dissolved

copper criterion of 5.6 ug/L is not likely to be exceeded in the Kills, and that there is no need for
TMDLs for copper in the Kills.

In addition to the New Jersey CSO and SWO sampling component of this study, the sampling
program coordinated by the NJHDG with EPA-Edison also included effluent monitoring at the Linden
Roselle, Joint Meeting of Essex/Union Counties, and Rahway Valley POTWs. Effluent copper was

measured at these facilities discharging to the Kills on six occassions between May 1597 and October
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Table 2-7

Effluent Copper Measurements [in pg/l.] at STPs Discharging to the Kills and the Ilackensack River

sTP January 1991 October 1991 May - October

1997

Linden Roselle 311 17.7 2-15

Joint Meeting Essex/Union Counties 29.1 10.2 <2-10
Rahway Valley 28.4 23.6 6 - 36

North Bergen 23.6' 23.6' 14 - 21

-Bergen County 47.0 21.3 9-20

Secaucus 23.6' 23.6' 11-33

Notes:

'Estimated value

36

946550041




100
T 1 3
E 1
£ 1w a A
= & .Y 3
g: T ——
S 4
S - g
= . = '
2 =
: 3
-
0.1 ! 1 _1
0 13 10 [
ARTHUR KILL AND KILL VAN KULL
196
= I 1 =
-y 3
=
E’ p—
x 'k %
“a E =
& - =
8 ¢ jI
o L [*2 1=
g ° 3
e & =
2 E 5 |
Q b —
— -
0.1 ] 1
0 1% 10 L]
ARTHUR KILL AND KILL VAN KULL
& OBSERVED DATA
MOQDEL CALIBRATION
Figure 2-5 January 1991 model calibration with revised NJ CSO

+ SWO copper loads 37

946550042



on o T r =
=
N
= v
5 el
= E a
w e
& and amrm—— =3
Q F'
8.
S A ,
< N :
5 E S
P = o
- -
0. | H | %
20 18 ° 10 § ]
ARTHUR KILL AND KiLL VAN KULL
muE - l l =
= 3
-~ -
= - —
s L -
=S |
z 1ok =
& -t -
e -
S N X =
s :
5
2 B é.
© = =
e =
o
0.1 i ] 1
20 A1) 10 13 ]
ARTHUR KILL AND KILL VAN KULL
a OBSERVED DATA
MODEL CALIBRATION
Figure 2-6 October 1991 model calibration with revised NJ CSO

+ SWO copper loads
38
. 946550043



JANUARY
100__ T T 1 o
= 3
g [ i
L=z}
2
g E ' =
a.
o == =
Q - -
Q | entmmmaliadii - - - o - - - - - - =nd}
o L -
4
> :
- | [
s E . E
1 2] -
20 15 10 0
ARTHUR KILL AND KILL VAN KULL
OCTCRER
100
= : { { =
= =
= -
:E, r q
s vl d
g E =
a. - —
c F 7
(&) pre—— - - - - - - - - - - - - - - - e
a L — ——
(28]
>
3 ‘e =
7] = =
v = 3
a8 F 3
c.t ! 1 !
20 18 10 -]
ARTHUR KILL AND KILL VAN KULL
s MODEL CALIBRATION
—_— CRITERION
——e— LTa GOAL
Figure 2-7 January and October 1951 comparison of model

results to long term average goal

35
) 946550044



1997, as summarized in Table 2-3. Over the same pericd, EPA-Edison also monitored effiuent copper
Secaucus POTWs, which discharge to the Hackensack River, as also summarized in Table 2-3. In
Table 2-7 we have summarized the effluent copper concentrations measured at these facilities during
1991, and compared those values 1o those obtained in the prasent study. It is obvious from the 1991
and 1997 data comparison that the New Jersey POTW effluent copper concentrations have decreased
(in some cases dramatically) in recent years. These reductions in copper concentrations are likely the
result of the complete implementation of effective industrial pretreatment programs at the New Jersey
POTWs, ard of improved treatment efficiency at those plants.

Recall that for both the unit response matrix and full model simulations discussed above, the :
higher 1991 STP effluent copper concentrations were used. If the unit response matrix and mode!
simulations were to be repeated using the lower 1997 STP effluent copper concentrations, as opposed
to the higher 1991 values, the margin of safety for achieving the LTA goal of 3.15 ng/L. would be even
higher than was projected.

In conclusion, both ambient data collected in the New Jersey tributary metals monitoring
program, and the revised mode! projections indicate that the chronic dissolved copper criterion of 5.6
ug/L is not likely to be exceeded in the Kills. Therefore, it is obvious that there is no need for TMDLs

for copper in the Kills.
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